Various difficulties in the respirometry of filamentous fungi were avoided by using samples of moist mycelium layered thinly on tantalum grids. A variety of measurements is feasible with such preparations and are illustrated with samples of Schizophyllum commune from liquid and solid cultures.
The respirometry of intact filamentous fungi has always been cumbersome and uncertain primarily due to the unique strandlike morphology of these organisms (3, 4, 6, 8, 12) . Unlike most yeast and bacteria, the filamentous fungi do not form homogeneous suspensions. Therefore, sample mass for Qo2 and other metabolic measurements can only be obtained by total recovery of the sample from the respirometer vessel. With conventional respirometers this operation is tedious, and quantitative recovery of the sample is uncertain. Dispersion of mycelium by shearing in a blendor results in rapid decline of respiratory activity, even when shearing is done for only a few seconds (1, 5, 7) .
Another difficulty with suspensions is clumping of the mycelium both in the suspension itself and on the vessel walls during agitation of the respirometer. This may lead to nonuniform respiration due to restriction of gaseous diffusion in the mycelium.
All of these difficulties are magnified with increasing size of the mycelium, and respiration studies are often limited to early stages of hyphal growth in an effort to avoid them (11, 13 
MATERIALS AND METHODS
Tantalum Grids. Figure 1 gives directions for the preparation of tantalum grids. The grids may be cleaned for reuse by boiling in 50%O (v/v) nitric acid and then rinsed in water. Tantalum is stable in acid, and grids exposed to hot, concentrated sulfuric or nitric acids for 1 hr lose less than 0.5% of their weight. Hot, concentrated KOH or NaOH attack tantalum and should be avoided.
Mycelial Thin Layers from Liquid Cultures. Mycelial pellets were washed by suspension in distilled water and were then transferred to tantalum grids by means of wide bore 10-ml pipettes held closely over the grids. Tantalum grids were placed on damp filter paper (Whatman No. 42, 9-cm circles) over a Buchner funnel with gentle aspiration to withdraw excess liquid while the mycelium was pipetted on the grids. Even distribution on the grids was achieved by spraying a fine jet of water or buffer over the mycelium. Two grids, placed back to back so that the mycelial surfaces did not touch, were placed in each respirometer vessel.
Mycelial pellets were grown in shake cultures at 33 C either in a minimal medium of the following composition: glucose, 20 g; (NH4)2HP04, 1.5 g; KHY04, 0.46 g; MgSO4-7H20, 0.5 g; thiamine hydrochloride, 120 . 3 . Measurement of exogenous respiration of prestarved mycelium on tantalum grids. Five-day mycelial pellets of S. commune, strain 699, were starved by aerating in distilled water for 24 hr, and then were layered on tantalum grids for respiration measurements. Glucose (0.3 ml of a 5% solution) was injected on the mycelium in the respirometer vessel by means of a syringe. The sample was equilibrated for 15 min before measurements were resumed. The sample was then flushed with a humidified gas mixture of 95% oxygen and 5% nitrogen, as indicated in the figure, in order to test for gas diffusion limitations. The time scale in Figure 3 does not include equilibration periods. (1) . Volumeters consisted of cylindrical vessels, 6 cm in length by 2 cm in diameter, fitted at one end with horizontal 0.2-ml pipettes calibrated in 0.001-ml divisions. Tantalum grid preparations were supported horizontally in the volumeters in such a manner that mycelium did not touch the walls and were located between alkali-saturated discs of filter paper which absorbed respiratory CO2. Respiration was measured by following the movement of index liquid in the volumeter pipettes. Kerosene was used as the index liquid in all measurements, except those reported in Figure 1 in which the index liquid was water. Water does not respond so accurately as kerosene in respiration experiments (1) . The data in Figure 1 are therefore not as accurate as the rest of the data in this report, but are acceptable for the information required. Volumeters were submerged horizontally in a constant temperature bath of 28 i 0.01 C for all experiments. Details of the respirometer system (1) will be reported elsewhere. Figure 2 compares the respiratory rate in air and in 95 % oxygen of mycelial samples of varying thickness, and also indicates the limiting sample size for unrestricted respiration. Layering technique can be checked by oxygenation in this manner until it is perfected.
RESULTS AND DISCUSSION
The quantity of liquid remaining on a mycelial sample will vary considerably among preparations, especially in experiments in which substrates or inhibitors are injected on the sample. It was therefore considered necessary to exclude liquid film thickness as a relevant variable in respiratory measurements. Table I shows the effect of this variable on the apparent respiratory rate and indicates that a considerable quantity of liquid can be added before it begins to interfere in respiratory exchange. Besides facilitating substrate supply to the mycelium, such a liquid film will dilute metabolic products. These preperations may therefore be regarded as "physiological," especially over the relatively short periods required for respiratory measurements. Figure 3 demonstrates that mycelial thin layer prepa.rations can be employed in respiration experiments involving externally supplied substrate. The liquid which is held in the tantalum grid meshwork and in the mycelium evidently serves as an effective vehicle for transport of solute to the mycelium.
Use of the thin mycelial layer technique to study respiratory 
